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R Barber, J S Snowden, D Craufurd Abstract The study examined the feasibility of differentiating frontotemporal dementia from Alzheimer's disease on the basis of retrospective historical information obtained from relatives of patients. A structured questionnaire was devised of patients' symptoms, with emphasis on those cognitive and neuropsychiatric features found in earlier prospective clinical studies to distinguish the two conditions. The questionnaire was given to close relatives of deceased patients in whom the diagnosis of non-Alzheimer's frontotemporal degeneration or Alzheimer's disease had been verified at necropsy. The interviewer had no previous contact or knowledge of those patients, nor clinical experience of patients with frontotemporal dementia. The questionnaire elicited a distinct profile of responses for the two diagnostic groups with emphasis on early personality change, unconcern, and socially inappropriate behaviour in frontotemporal dementia and disturbance in memory and topographical orientation prominent in patients with Alzheimer's disease. A scoring system separated out individual patients with frontotemporal dementia from those with Alzheimer's disease. It is concluded that it is possible to obtain useful information about the precise pattern of dementia from informants even many years after the patient's death. The questionnaire provides the foundation of a diagnostic instrument for use in family history studies of dementia.
Frontotemporal dementia is a focal form of cerebral degeneration, clinically and pathologically distinct from Alzheimer's disease. '-10 Patients present with gross changes in personality and social conduct and there is a reduction in speech output, culminating ultimately in mutism. Patients are not clinically amnesic and spatial and navigational abilities are strikingly preserved. This profile contrasts with that of Alzheimer's disease in which amnesia, spatial disorientation, and aphasia in the context of preserved social skills are characteristic. Pathological changes in frontotemporal dementia are of frontotemporal atrophy with histological features of spongiosus and gliosis.5-7 In a few cases only inflated neurons and Pick bodies are present, conforming to pathological criteria for Pick's disease. There are no clinical differences to distinguish patients with frontal lobe degeneration type7 and Pick type pathology. The condition may affect up to 25% of patients with primary degenerative dementia in the presenium. ' 2 8 Frontotemporal dementia seems strongly familial: a positive family history of dementia has been reported in up to 50% of cases,'28 suggesting the importance of genetic factors in the aetiology. No systematic family study of this disorder has, however, been carried out to date. There are methodological difficulties inherent in family studies of dementia, and in frontotemporal dementia in particular. On the one hand, the age at onset is relatively late, so that parents of affected people will seldom be available for examination, and may have died of other causes before onset of symptoms of dementia, so that some familial cases may be overlooked. On the other hand, in family studies of frontotemporal dementia positively identified cases may have had the more common form of dementia, Alzheimer's disease. Most family studies of dementia have used very broad diagnostic criteria. Some attempt may be made to distinguish vascular from primary degenerative dementias on the basis of historical features and physical signs, but rarely will studies attempt to distinguish between forms of primary degenerative dementia. Yet such differentiating information is vital in studies of frontotemporal dementia if the prevalence of a positive family history and mode of inheritance is to be accurately determined.
There is good evidence that frontotemporal dementia can be distinguished effectively from Alzheimer's disease on clinical grounds.' 2 89 Clinical evaluation characteristically includes neurological and neuropsychological assessment and brain imaging of the patient in addition to a clinical history obtained from patients' relatives. It is not clear whether an accurate diagnosis could be made on the basis of historical information alone, and in particular from information obtained retrospectively with respect to a deceased patient. The purpose of this study was to establish the feasibility of using informant information to distinguish retrospectively between frontotemporal dementia and Alzheimer's disease and to identify those most discriminating historical features for use in the development of a questionnaire to be used in family studies of frontotemporal dementia. 18 although currently little is known about the relative differential importance of these changes. These questions were adapted from Bums et al. '9 21 The questionnaire design also permitted collection of information about the stage in the illness at which a symptom first appeared, as this might discriminate better than the presence or absence of the symptom itself. Questions were included to establish the total duration of illness, which was divided into thirds, referred to as early, middle and late stages. For each positive symptom it was determined at which of the three stages it first appeared.
PATIENTS
Patients were drawn from a population of 55 patients with necropsy confirmation of frontotemporal degeneration (n = 21) or Alzheimer's disease (n = 34), most of whom had been studied during life in the department of neurology, Manchester Royal Infirmary.
Pathological findings in patients with frontotemporal dementia have been described elsewhere.622 Briefly, brains were characterised by frontal and temporal atrophy, with severe neuronal loss, and varying prominence of spongiosus and gliosis. Neurofibrillary tangles and neuritic plaques were absent. Conversely, brains from patients with Alzheimer's disease showed numerous neurofibrillary tangles and neuritic plaques.
Interview The data obtained from the questionnaire provided the basis for development of a scoring system, the purpose of which was to yield an overall summary score that would most accurately assign patients to one or other of the two diagnostic groups.
Results
As expected the screening questions in part I of the interview identified the presence of dementia in every subject and each symptom was reported almost invariably for patients in both groups. The two groups differed with respect to the first reported symptom (P < 0001). Personality changes were identified as the first symptom in 68% of patients with frontotemporal dementia, whereas memory impairment occurred first in 74% of patients with Alzheimer's disease. For almost all the patients the onset and progression of dementia was described as gradual (96%).
Forty two of the original 87 questions elicited differences between frontotemporal dementia and Alzheimer's disease (table 1) and in general questions became more discriminating if related to the period during the course of disease in which the symptom first appeared (early, middle, or late phase). As predicted, in general, personality changes were reported more often in frontotemporal dementia and cognitive changes more often in Alzheimer's disease.
Some memory changes were reported with respect to both groups, certain questions eliciting a 100% positive response rate; however, early symptoms of memory failure were reported significantly more often for Alzheimer's disease. There were two aspects of memory performance that distinguished the groups regardless of phase of illness. Patients with Alzheimer's disease were all reported to lose objects whereas in patients with frontotemporal dementia this was rare. Patients with Alzheimer's disease who wandered would tend to get lost, whereas those with frontotemporal dementia would wander without getting lost. Reports of disorientation in time and place occurred with respect to both groups. Early disorientation occurred more commonly with respect to Alzheimer's disease and absence of disorientation during the illness occurred only in frontotemporal dementia.
With regard to language performance, paraphasias and the use of "wrong words" occurred significantly more often in Alzheimer's disease than in frontotemporal dementia, whereas mutism was more common in frontotemporal dementia, occurring even in the middle phase of disease. Spatial, topographical symptoms strongly favoured Alzheimer's disease. All patients with Alzheimer's disease had some symptoms during their illness, would get lost in both familiar and unfamiliar surroundings, and had dressing and face recognition problems, and all but one patient were reported to get lost in the home and have difficulty locating objects in front of them. The absence of such symptoms during the course of the illness favoured a diagnosis of frontotemporal dementia.
"Personality" changes were always reported as an early symptom in frontotemporal dementia, whereas in Alzheimer's disease the time of onset of personality changes varied. Loss of empathy, inappropriateness of affect, and behavioural disinhibition strongly favoured a diagnosis of frontotemporal dementia. They occurred in the early and middle phases of frontotemporal dementia, and for the most part not at all in Alzheimer's disease. Conversely, reports of aggression were more common in Alzheimer's disease. A desire for sweet foods and a tendency to hide objects were reported in only a few cases; the presence of the first favoured frontotemporal dementia whereas the second favoured Alzheimer's disease.
Abnormal beliefs and misperceptions were reported relatively rarely, and occurred almost exclusively in association with Alzheimer's disease. Patients were reported to show suspiciousness of others, to believe that belongings had been stolen, to misidentify others and themselves in a mirror, and to misconstrue events or persons on the television as taking place or being present in the room. Visual hallucinations were reported occasionally in Alzheimer's disease, but never in frontotemporal dementia.
Mood changes were strong discriminators between the groups. Patients with Alzheimer's disease commonly showed anxiety and distress in the face of handicaps and loss of confidence, manifest in the early stages of the illness. Patients with frontotemporal dementia were rarely reported to show such concern and in no case was there a perceived loss of confidence. Similarly, physical signs of myoclonus and epilepsy strongly favoured a diagnosis of Alzheimer's disease rather than frontotemporal dementia.
LOGISTIC REGRESSION ANALYSIS
Losing objects was the single most discriminating symptom and characteristic of Alzheimer's disease. With step forward logistic regression this question predicted the correct diagnosis in 95% of subjects when the time of symptom onset was considered, reducing to 86% in the present or absent format. In this particular sample no other variable added extra significant discrimination.
SECONDARY INTERVIEWS
Data obtained from a second interview were available for seven of the 18 patients with frontotemporal dementia and eight of the 19 patients with Alzheimer's disease. As before, the initial screening questions correctly identified the presence of a dementia syndrome in every case. The percentage agreement between the primary and secondary interviews for the significant questions was calculated. The mean overall between-informant reliability was 84% for questions in the present or absent format, and 63% when the stage on onset was considered.
CLASSIFICATION OF FRONTOTEMPORAL DEMENTIA V ALZHEIMER S DISEASE
Questionnaire responses from all 37 primary and 15 secondary interviews were each transcribed on to a score sheet, which was assigned an anonymous number code and given in randomised order to one of the authors US), who had played no part in data collection. She was asked to classify each case as frontotemporal dementia or Alzheimer's disease on the basis of the overall profile of responses. Patients were classified with 100% accuracy.
SCORING SYSTEM For the purpose of producing an overall score only those questionnaire items that yielded a significant group difference at P < 0 001 were used (table 1) . Symptom responses favouring a diagnosis of frontotemporal dementia were scored positively and those favouring a dementia are both likely to give rise to a positive response to a question about "difficulty in new learning", or "loss of recent memory". Similarly, failure to orient clothing secondary to spatial disorder, and donning of inappropriate combinations of clothing secondary to loss of concern for personal appearance might both elicit a report of "dressing difficulties". There can be no single, critical question that has absolute sensitivity and specificity in identification of frontotemporal dementia and Alzheimer's disease, just as in clinical practice there is no single critical diagnostic test.
This fact highlights the need for examination not just of responses for individual questions, but of response profiles across the entire range of questions. It is the pattern of deficits, and evolution of symptomatology which allows, not just demonstration of group differences, but accurate classification of individual cases. Examination of profiles by one author, who played no part in the administration of the questionnaire elicited a highly accurate classification rate. This finding is important in that it establishes that questions do indeed tap what they are intended to tap, and information obtained retrospectively from informants accords with information that is routinely obtained from patients and their relatives in a clinical setting. It is clearly not sufficient, however, that such discrimination was possible. The examiner was familiar with the particular clinical population from whom data were derived. It would be important to ascertain whether similarly accurate classification could be obtained for a new sample of patients, with whom there had been no prior clinical contact. More importantly, classification based on profiles of responses requires clinical experience of both frontotemporal dementia and Alzheimer's disease, and a clear internalised model of their defining characteristics. A questionnaire reliant on such classification would be of limited universal use for family studies of dementia.
The scoring system is of value in that it provides a means of integrating information from responses to individual questions taking account of the evolution of symptoms, and is not dependent on the researcher's clinical experience. To avoid incorporating group difference data arising spuriously from multiple statistical comparisons, the scoring system used data only from questions that yielded a significant group difference at P < 0 001. All those group differences were entirely in accordance with clinical prediction. The scoring system effectively separated out the two groups, classification of individual cases being identical to that made by examination of response profiles by JS.
The question arises as to whether these clear cut dissociations are reproducible and might generalise to the general population of patients with frontotemporal dementia or Alzheimer's disease. Informants in this study had prior contact with hospital staff at the time of the patient's illness, raising the possibility that clinical information received at that time influenced their response pattern. It is unlikely, however, that such information significantly affected the results. Previous discussions would have focused on broad symptom profiles such as personality change and loss of insight in frontotemporal dementia and memory and visuospatial deficits in Alzheimer's disease, and it is at this broad level that prior tutoring of symptoms would be predicted to have an effect. Yet, at this general symptom level there were no significant group differences: all relatives reported deficits within each of the broad symptom areas. Differences emerged only at the subtle qualitative level: not whether memory problems were present, but whether a tendency to lose objects was noted; not whether insight was lost, but whether patients showed distress at difficulties. Moreover, many group differences related to time of onset of symptom, and not just its presence. It is inconceivable that relatives would have been schooled in such symptom intricacies, or would have retained such detailed verbal information several years after their relative's death. Indeed, one might expect rehearsed information to become generalised over time, leading to consolidation of broad symptom patterns. It is reasonable to assume, therefore, that informant responses reflect genuine memory of the patient's illness and not the product of information learnt from the clinician.
Interviews were undertaken a decade or more after symptom onset and some years after the patient's death, suggesting that detailed memories of a dementing illness are retained by relatives over many years. Although the accuracy of recall of an illness occurring 20 or 30 years before remains to be established, the present findings suggest optimism that accurate differentiating information would continue to be available.
The paucity of independent populations of patients with frontotemporal dementia established by pathology within the English speaking world restricts the feasibility of immediate replication of this study, although such replication is ultimately essential. There are, nevertheless, grounds for assuming that the patients employed in the study are representative of their diagnostic group. Unanimity of views between workers in Manchester and Lund, Sweden in establishing clinical criteria for the diagnosis of frontotemporal dementia7 suggested a common clinical experience of frontotemporal dementia in the two centres, despite the inherent differences in referral bias to a specialist neurological centre and a general department of psychiatry for elderly people. There was also accord with respect to the clinical differences between frontotemporal dementia and Alzheimer's disease. In any event, it might be argued that referral bias to a specialist centre would favour atypical patients who defy clinical diagnosis, which would have the effect of obscuring rather than clarifying the prototypical profiles on which diagnostic differentiation can be made.
Profiles of responses elicited by the questionnaire across a range of symptom areas permit the examination of associations in symptomatology in the two patient groups. It is of interest, for example, that aggression was reported more commonly in Alzheimer's disease than in frontotemporal dementia, despite the greater emphasis on personality and alteration of conduct in the frontotemporal dementia group. One might speculate that aggression may arise in Alzheimer's disease in association with feelings of frustration, distress, and disorientation, whereas the absence of aggression in frontotemporal dementia reflects their bland demeanour and lack of concern. Abnormal beliefs, delusions, and misidentification phenomena occurred almost exclusively in relation to patients with Alzheimer's disease, in whom memory and spatial symptomatology are prominent, raising the possibility that such neuropsychiatric symptoms may be secondary or at least strongly influenced by cognitive deficits. 
